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Ø During exercise, breathing is essential to supply oxygen (O2) 
for muscle metabolism and to eliminate carbon dioxide (CO2) 
- a metabolic by-product
Figure 1. Coupling of cellular respiration to pulmonary respiration during 
exercise
Ø Consensus is lacking on the mechanisms behind the 
breathing response to exercise
Ø On transitions from low-to-higher exercise work rates, the 
rate at which ventilation (VE) adjusts to it’s new steady-state 
is similar to that of CO2 excretion
Ø These findings suggest that breathing is governed by CO2
delivery to the lung
Ø Previous work has shown that VO2 kinetics become slower 
when transitions are initiated from higher work rates
Ø We reasoned that VCO2 kinetics would also get 
progressively slower 
Ø If VE is governed by a VCO2 –linked mechanism, these 
should remain coupled
Ø A limited number of research studies have examined how 
ventilatory and gas exchange kinetics may be influenced by 






To investigate the link between CO2 production and breathing 
during exercise with transitions from progressively higher work 
rates
It is expected that the kinetics of CO2 excretion and ventilation 
will remain closely coupled.
Three databases used for 
primary search 
Ø Web of Science
Ø Scopus
Ø Pubmed
Records Identified N = 18 387
Full text assessed for eligibility
N= 156
Records excluded based on titles and 
abstract N = 18 231
Exclusion Criteria
Ø Methods: Heavy intensity exercise
Ø Outcome measures: pH, La-, PaCO2
Ø Population: Metabolic, Cardiovascular, 
Respiratory disorders, older adults, 
children
Studies Included N = 32
Full texts excluded because they did not 
meet the inclusion criteria N = 124
Inclusion Criteria
Ø Outcome measures: Exercise 
Hyperpnea, Ventilation, VCO2 kinetics
Ø Randomized Control Trials
Ø Peer-reviewed Journals
Implications
Ø High correlation between VE and VCO2
Ø With prior exercise, VE and VO2 exhibited a delayed kinetic response
Ø No significant difference in the kinetics of CO2 between transitions from rest 
and prior exercise
Ø The conclusions formed go against the hypothesis that VE and VCO2 are 
closely linked during exercise. 
Ø Authors went from a lower baseline work rate of 20-40 W to close to the 
subject’s anaerobic threshold for the step transitions. 
Ø One may not be able to see a delay in VCO2 kinetics until higher work rates
Ø Understanding the inherent dynamic relationships can help establish 
characteristics of the coupling of ventilation to metabolism. 
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Methods
Participants
Ø 13 participants matched for age, sex, height, weight, 
physiological thresholds
Outcome Measures
Ø Time constant for CO2 excretion and ventilation
Data Analysis
Ø Breath-by-breath gas exchange and ventilation data were 
recorded
Ø Responses compared within and between step-transitions 
using a repeated measures ANOVA 
Figure 3a and 3b. VE and VCO2 kinetics during step transitions from 20 to 120 W and 120 W to 
160W
Figure 2a and 2b. VE and VCO2 kinetics during step transitions from 20 to 60 W and 60 to 100W
